To overcome some of these problems several authors have tried to determine the central conduction time in the afferent somatosensory pathway. 2 3 12 14 16 17 The central conduction times are independent of the peripheral stimulation site and nerves in the arm,'2 13 and varies little in healthy persons.12 14 17 In the present study central The controls were taken from a previous study'2 comprising 47 volunteer patients none of which had evidence of diseases affecting the central nervous system. This control group consisted of 22 males and 25 females, the age ranging from 16 to 70 years, mean and median age being 37 years. The control group was further divided in three subgroups each matching the corresponding patient group with respect to number, age and sex distribution (table 1) . Stimulation All patients were tested bilaterally using the median nerve at the wrist for stimulation using commercially available bipolar saddle electrodes. The stimuli were delivered by a Medelec constant isolated nerve stimulator. Stimulation frequency was 2 Hz and the strength was adjusted to produce a small muscular twitch in the thenar muscles.
Recording Conventional 9 mm silver disc EEG electrodes were used and fixed to the skin with Bentonite. The electrodes were placed midclavicularly (Erb's point), at the spine of the fifth cervical vertebra and contralateral over the hand area of the scalp. The amplitudes were measured from start of signal Subjective evaluation, however, i to peak negativity. Generally 150 analog signals from pression that N14 and N20 ampl Erb's point and 300-600 analog signals from the patients with apparently normal tesl cervical spine and scalp were averaged.
In the present study the N9, N14 and N20 were of both amplitudes and latencies of used to denote the maximum negative peaks of the between the patients and the e responses from Erb's point, the cervical spine and controls are shown in tables 1 an( the scalp regardless of the actual latencies of the also illustrates the age distribution responses. The conduction time (CT) as measured each patient and respective control between the peak latencies will be denoted N9-N14 only well-preserved and easily and N14-N20 respectively. Table 3 shows the most frequent changes of N14 and N20 observed. Since the normal configuration of the cervical and the later components in the cortical evoked response varied considerably, no attempts were made to classify the morphology of the responses. The lower amplitude limit of I iWV was chosen since this was the lowest value found in the control groups. Well-defined N14 and N20 with amplitudes as low as 02 juV, however, were frequently observed in patients with multiple sclerosis. The data in table 3 confirmed that the number of pathological responses increased with the certainty of the clinical diagnosis.
Results

STATISTICAL EVALUATION OF RESPONSE
AFFERENT CONDUCTION TIMES To examine whether estimation of the afferent conduction times could yield evidence for a slowing of the central con- group.bmj.com on June 22, 2017 -Published by http://jnnp.bmj.com/ Downloaded from more patients with a significant slowing of the N14-N20 conduction time. In two of these patients the evoked cervical and cortical responses were normal (fig lA and B) . B: Probable and definite MS: (Table 5) Although the number of pathological responses was much greater in these groups, there were many normal or inconclusive responses (six and seven patients respectively in each group). Estimation of the afferent conduction times increased the number of pathological responses. N14-N20 was prolonged in three patients with probable MS and in five patients with a definite diagnosis. When Evaluation of the central conduction times is based on a number of approximations. Firstly, N14 and N20 are synaptic potentials. The peak to peak time defined as the central conduction times thus also includes the time needed for generation of the synaptic potential. Secondly, the exact generator site of N14 is still debated. Most data" 14 15 point to the medulla caudal to the dorsal column nuclei as a probable generator site. The N9-N14 conduction time includes impulse propagation in the proximal plexus and dorsal roots; patients with cervical radiculopathy had a prolonged N9-N14 conduction time. 13 Evidence further exists that N9-N14 conduction time in addition comprise a part of the central afferent pathway," 12"15 probably the dorsal column. The N14-N20 conduction time represents a genuine central conduction time and the present data suggest that a slowing of impulse propagation in MS patients affects this segment of the afferent system rather than the segment involved in N9-N14 conduction time. Whether this indicates an unequal liability to MS in the two parts of the afferent systems or merely represents a quantitative effect reflecting the different lengths of the segments involved has yet to be determined. 
